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Epitome 

(57) [Abstract] 

[Technical problem] When a HFC refrigerant was used using established piping, it was complicated at the 
cleaning agent of dedication, and piping which requires a long time had to be washed. 

[Means for Solution] By equipping refrigerating cycle equipment with an oil recovery system, and carrying out 
washing operation with the refrigerating machine oil for a HFC refrigerant and these refrigerants, an oil 
recovery system separates and recovers the residue and it puts into refrigerating cycle operation after 
washing termination. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Heat souce which made piping connection of a compressor, the heat-source side heat exchanger, 
etc. The interior unit which made piping connection of a flow regulator, the use side heat exchanger, etc. The 
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1st connecting piping and 2nd connecting piping which connect said heat souc^^nd said interior unit For piping 
between the inlet ports of said comp^^por from the outlet of said use side he^^k<changer used as piping or 
the evaporator of a vestibule of said^Kit-source side heat exchanger which i^mfrigerating cycle equipment 
equipped with the above, and is used as an evaporator [ of an outlet to said compressor ] It is characterized 
by having the 1st oil recovery system which has the 1st filter equipment which has arranged the adsorption 
member between pore members or the 2nd filter equipment prepared in inflow piping opening, and the 2nd oil 
recovery system which has a refrigerating-machine-oil separation member. 

[Claim 2] Refrigerating cycle equipment according to claim 1 characterized by the adsorption member of the 
1st filter equipment of said 1st oil recovery system being activated carbon. 

[Claim 3] Refrigerating cycle equipment according to claim 1 characterized by the adsorption member of the 
1st filter equipment of said 1st oil recovery system being fibrous adsorption material. 

[Claim 4] Said 1st oil recovery system is claim 1 characterized by having had the container which holds said 
1st filter equipment, opening of inflow piping prepared in said container lower part, and opening of outflow 
piping prepared in said container upper part, and having said 1st filter equipment between said double door 
regio oralis, and refrigerating cycle equipment according to claim 2 or 3. 

[Claim 5] The refrigerating-machine-oil separation member of said 2nd oil recovery system is refrigerating 
cycle equipment according to claim 1 characterized by the molecular size of a fluid penetrating the following 
[ predetermined magnitude ]. 

[Claim 6] It is refrigerating cycle equipment given in any 1 term among claim 1 to claims 5 characterized by 
switching the flow of a refrigerant etc. to said bypass piping side with said piping switching unit from piping by 
the side of said oil concentration detection equipment and said oil recovery system when it has the following 
and the detection concentration of the predetermined refrigerating machine oil of said oil concentration 
detection equipment becomes below a predetermined value. Oil concentration detection equipment which 
detects the oil concentration of the predetermined refrigerating machine oil prepared in piping between the 
inlet ports of said compressor with said oil recovery system from the outlet of said use side heat exchanger 
used as piping or the evaporator of a vestibule of said compressor from the outlet of said heat-source side 
heat exchanger used as an evaporator Bypass piping which bypasses said oil concentration detection 
equipment connected through the piping switching unit, and said oil recovery system 

[Claim 7] For piping which connects said oil concentration detection equipment and said oil recovery system, 
the upstream and the downstream of said both equipments are equipped with piping isolation equipment, 
respectively. When the detection concentration of the predetermined refrigerating machine oil of said oil 
concentration detection equipment becomes below a predetermined value Refrigerating cycle equipment 
according to claim 6 characterized by separating the flow of a refrigerant etc. with said piping switching unit, 
and separating said oil concentration detection equipment and said oil recovery system from piping by the side 
of said oil concentration detection equipment and said oil recovery system with a change and said piping 
isolation equipment to said bypass piping side. 

[Claim 8] Heat souce which made piping connection of a compressor, the heat-source side heat exchanger, 
etc. The interior unit which made piping connection of a flow regulator, the use side heat exchanger, etc. The 
1st connecting piping and 2nd connecting piping which connect said heat souce and said interior unit Piping 
between the inlet ports of said compressor is equipped with an oil recovery system from the outlet of said use 
side heat exchanger used as piping or the evaporator of a vestibule of said heat-source side heat exchanger 
which is refrigerating cycle equipment equipped with the above, and is used as an evaporator. [ of an outlet to 
said compressor ] By the refrigerating cycle which uses the thing of the 1st existing refrigerant and updates 
newly said the 1st connecting piping and said 2nd connecting piping to the thing for the 2nd refrigerant using 
said heat souce and said interior unit It is characterized by carrying out washing operation of said the 1st 
connecting piping and 2nd connecting piping using said 2nd refrigerant and its refrigerating machine oil. 
[Claim 9] Refrigerating cycle equipment according to claim 8 characterized by using hydro fluorocarbon, a 
hydrocarbon, ammonia, or a carbon dioxide as said 2nd refrigerant. 

[Claim 10] Refrigerating cycle equipment according to claim 8 characterized by using an ether oil, ester oil, or 
an alkylbenzene oil as said refrigerating machine oil. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the refrigerating cycle equipment which uses refrigerants, 
exchanging them newly. Heat souce and an interior unit are updated to the new thing for refrigerants, and in 
more detail, without updating, it is refrigerating cycle equipment for which the refrigerant was exchanged newly, 
and the connecting piping which connects heat souce and an interior unit separates and collects the residual 
oil in connecting piping etc., and is related with the refrigerating cycle equipment which makes the reuse of 
connecting piping possible. 
[0002] 

[Description of the Prior Art] The conditioner equipped with the refrigerating cycle generally used 
conventionally is shown in drawing 9 . In drawin g 9 , F is heat souce and builds in a compressor 1, a four way 
valve 2, the heat-souce side heat exchanger 3, the 1st actuation valve 4, the 2nd actuation valve 7, and an 
accumulator 8. G is an interior unit and is equipped with the flow regulator 5 and the use side heat exchanger 
6. The 1st connecting piping C and the 2nd connecting piping D connect, and heat souce F and an interior unit 
G form a refrigerating cycle. 

[0003] The end of the 1st connecting piping C is connected with the heat-souce side heat exchanger 3 
through the 1st actuation valve 4, and other ends of the 1st connecting piping C are connected with the flow 
regulator 5. The end of the 2nd connecting piping D is connected through a four way valve 2 and the 2nd 
actuation valve 7, and other ends of the 2nd connecting piping D are connected with the use side heat 
exchanger 6. Moreover, oil returning hole 8a is prepared in the lower part of outflow piping of the shape of a U 
tube of an accumulator 8. 

[0004] The flow of the refrigerant of this conditioner is accompanied and explained to drawing 9 . A 
continuous-line arrow head shows the flow of a broken-line arrow head's heating operation of the flow of air 
conditioning operation among drawing. First, the flow of air conditioning operation is explained. Through a four 
way valve 2, the gas refrigerant of elevated-temperature high pressure compressed with the compressor 1 
flows into the heat-souce side heat exchanger 3, and heat exchange of it is carried out to a medium here, and 
it is condensate-ized. The condensate-ized refrigerant flows into a flow regulator 5 through the 1st actuation 
valve 4 and the 1st connecting piping C, and it decompresses and will be in a low voltage two phase condition, 
and by the use side heat exchanger 6, heat exchange of it is carried out to a use medium, and it is 
evaporative-gas-ized. The evaporative-gas-ized refrigerant returns to a compressor 1 through the 2nd 
connecting piping D, the 2nd actuation valve 7, a four way valve 2 t and an accumulator 8. 

[0005] Next, the flow of heating operation is explained. Through a four way valve 2, the 2nd actuation valve 7, 
and the 2nd connecting piping D, the gas refrigerant of elevated-temperature high pressure compressed with 
the compressor 1 flows into the use side heat exchanger 6, and heat exchange of it is carried out to a use 
medium, and it is condensate-ized. The condensate-ized refrigerant flows into a flow regulator 5, is 
decompressed, will be in a low voltage two phase condition, and through the 1st connecting piping C and the 
1st actuation valve 4, by the heat-souce side heat exchanger 3, heat exchange of it is carried out to a medium, 
and it is evaporative-gas-ized. The evaporative-gas-ized refrigerant returns to a compressor 1 through a four 
way valve 2 and an accumulator 8. 

[0006] Conventionally, in such an air conditioning system, although CFC (chlorofluorocarbon) and HCFC 
(hydrochlorofluorocarbon) have been used as a refrigerant, in order that the chlorine contained in these 
refrigerants may destroy the ozone layer of a stratosphere, it is a pan for production regulation for abolition. 
As an alternative of these refrigerants, the conditioner using HFC (hydro fluorocarbon) which does not contain 
chlorine is implementation-ized. 

[0007] When the conditioner using CFC or HCFC is superannuated, it is necessary to change to a new 
conditioner but, and since CFC and HCFC are set as the object of abolition and production regulation, it is 
necessary to change them to the conditioner using a refrigerant which is [ HFC ] different. 
[0008] 
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[Problem(s) to be Solved by the Inver^on] However, since an available period i^ong and superannuation is not 
carried out compared with heat sou<^^pand an interior unit B, either, if it can^^ftjsed as it is, exchange of a 
conditioner is possible for the 1st correcting piping C which connects heat souce F and an interior unit G, and 
the 2nd connecting piping D at low cost in simple again. 

[0009] However, a chlorine compound, a sulfur compound, etc. which mixed and deteriorated at the time of 
manufacture of the conditioner which used the chlorine compound and CFC which refrigerating machine oil, 
CFC, and HCFC in which the conditioner which used CFC and HCFC deteriorated deteriorated and generated, 
and HCFC for the connecting piping C which was being used with the conditioner which used CFC and HCFC, 
and connecting piping D remain. 

[0010] If it is in the condition to which the above-mentioned residual section remained mostly in connecting 
piping C and connecting piping D, for example, the conditioner using HFC is connected and connecting piping C 
and connecting piping D are used, refrigerating machine oil, an extant chlorine compound, an extant sulfur 
compound, etc. which deteriorated mix in the refrigerating machine oil for conditioners using HFC, degradation 
of the refrigerating machine oil for conditioners using HFC is promoted, and it is not desirable on the 
dependability of the conditioner using HFC. 

[001 1] For this reason, when the conditioner which used HFC for the 1st connecting piping C which was being 
used with the conditioner which used CFC and HCFC, and the 2nd connecting piping D was connected and 
connecting piping C and connecting piping D were used conventionally, the cleaning agent of dedication needed 
to wash connecting piping C and connecting piping D. They had the trouble that the cost concerning washing 
was high while these washing is very complicated and they required long duration. 

[0012] This invention is complicated in the connecting piping used with the refrigerating cycle equipment which 
used CFC and the HCFC system refrigerant, long duration is required, and activity cost offers the refrigerating 
cycle equipment which can carry out a reuse, without performing washing by the high cleaning agent of 
dedication and which used refrigerants, such as HFC. 
[0013] 

[Means for Solving the Problem] The refrigerating cycle equipment by invention of claim 1 of this application 
The heat souce which made piping connection of a compressor, the heat-source side heat exchanger, etc., and 
the interior unit which made piping connection of a flow regulator, the use side heat exchanger, etc., In 
refrigerating cycle equipment equipped with the 1st connecting piping and 2nd connecting piping which connect 
said heat souce and said interior unit For piping between the inlet ports of said compressor, from the outlet of 
said use side heat exchanger used as piping or the evaporator of a vestibule of said heat-source side heat 
exchanger used as an evaporator [ of an outlet to said compressor ] It has the 1st oil recovery system which 
has the 1st filter equipment which has arranged the adsorption member between pore members or the 2nd 
filter equipment prepared in inflow piping opening, and the 2nd oil recovery system which has a refrigerating- 
machine-oil separation member. 

[0014] Moreover, in invention of claim 1, the adsorption member of the 1st filter equipment of said 1st oil 
recovery system uses the refrigerating cycle equipment by invention of claim 2 as activated carbon. 
[0015] Moreover, in invention of claim 1, the adsorption member of the 1st filter equipment of said 1st oil 
recovery system of the refrigerating cycle equipment by invention of claim 3 is fibrous adsorption material. 
[0016] Moreover, in invention of claim 1, claim 2, or claim 3, said 1st oil recovery system is equipped with the 
container which holds said 1st filter equipment, opening of inflow piping prepared in said container lower part, 
and opening of outflow piping prepared in said container upper part, and the refrigerating cycle equipment by 
invention of claim 4 is equipped with said 1st filter equipment between said double door regio oralis. 
[0017] Moreover, the refrigerating cycle equipment by invention of claim 5 is set to invention of claim 1, and 
the refrigerating-machine-oil separation member of said 2nd oil recovery system penetrates the following 
[ magnitude predetermined in the molecular size of a fluid ]. 

[0018] Moreover, the refrigerating cycle equipment by invention of claim 6 In invention of any 1 term of claim 1 
to claim 5 The oil concentration detection equipment which detects the oil concentration of the predetermined 
refrigerating machine oil prepared in piping between the inlet ports of said compressor with said oil recovery 
system from the outlet of said use side heat exchanger used as piping or the evaporator of a vestibule of said 
compressor from the outlet of said heat-source side heat exchanger used as an evaporator, It has bypass 
piping which bypasses said oil concentration detection equipment connected through the piping switching unit, 
and said oil recovery system. When the detection concentration of the predetermined refrigerating machine oil 
of said oil concentration detection equipment becomes below a predetermined value, the flow of a refrigerant 
etc. is switched to said bypass piping side with said piping switching unit from piping by the side of said oil 
concentration detection equipment and said oil recovery system. 

[0019] Moreover, the refrigerating cycle equipment by invention of claim 7 In invention of claim 6, for piping 
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which connects said oil concentratioi^etection equipment and said oil recover^^ystem When the upstream 
and the downstream of said both eq^^ents are equipped with piping isolatio^^mipment, respectively and the 
detection concentration of the predeWrnined refrigerating machine oil of said oliconcentration detection 
equipment becomes below a predetermined value The flow of a refrigerant etc. is separated with said piping 
switching unit, and said oil concentration detection equipment and said oil recovery system are separated from 
piping by the side of said oil concentration detection equipment and said oil recovery system with a change 
and said piping isolation equipment to said bypass piping side. 

[0020] Moreover, the refrigerating cycle equipment by invention of claim 8 The heat souce which made piping 
connection of a compressor, the heat-source side heat exchanger, etc., and the interior unit which made piping 
connection of a flow regulator, the use side heat exchanger, etc., In refrigerating cycle equipment equipped 
with the 1st connecting piping and 2nd connecting piping which connect said heat souce and said interior unit 
Piping between the inlet ports of said compressor is equipped with an oil recovery system from the outlet of 
said use side heat exchanger used as piping or the evaporator of a vestibule of said heat-source side heat 
exchanger used as an evaporator. [ of an outlet to said compressor ] By the refrigerating cycle which uses the 
thing of the 1st existing refrigerant and updates newly said the 1st connecting piping and said 2nd connecting 
piping to the thing for the 2nd refrigerant using said heat souce and said interior unit Washing operation of said 
the 1st connecting piping and 2nd connecting piping is carried out using said 2nd refrigerant and its 
refrigerating machine oil. 

[0021] Moreover, in invention of claim 8, hydro fluorocarbon, a hydrocarbon, ammonia, or a carbon dioxide is 

used for the refrigerating cycle equipment by invention of claim 9 as said 2nd refrigerant. 

[0022] Moreover, in invention of claim 8, an ether oil, ester oil, or an alkylbenzene oil is used for the 

refrigerating cycle equipment by invention of claim 10 as said refrigerating machine oil. 

[0023] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of this invention is explained with 
reference to a drawing. In addition, among each drawing, the same sign is given to the same or a corresponding 
part, and explanation is omitted or simplified into it. Gestalt 1. drawing 1 of operation is drawing showing the 
refrigerant circuit of a conditioner as an example of the refrigerating cycle equipment by the gestalt 1 of 
implementation of this invention. In drawing 1 , A is heat souce and builds in the piping change-over valve 12 
which are a compressor 1 t the four way valve 2 which is a change-over valve which switches refrigerant flow, 
the heat-souce side heat exchanger 3, the 1st actuation valve 4, the 2nd actuation valve 7, an accumulator 8, 
an oil separator 9, oil concentration detection equipment 10, the 1st oil recovery system 1 1, and a piping 
switching unit, the 3rd actuation valve 13, the 4th actuation valve 14, and the bypass piping 15. 
[0024] An oil separator 9 is formed in regurgitation piping of a compressor 1, and the refrigerating machine oil 
breathed out with a refrigerant is separated from a compressor 1. Oil concentration detection equipment 10 
and the 1st oil recovery system 1 1 are connected with a four way valve 2 between accumulators 8, the end of 
oil concentration detection equipment 10 is connected to the 3rd actuation valve 13, and other ends are 
connected to the 1st oil recovery system 11. Moreover, the end of the 1st oil recovery system 11 is 
connected to oil detection equipment 10, and other ends are connected to the 4th actuation valve 14. 9a is 
the bypass way where the end was connected to the pars basilaris ossis occipitalis of an oil separator 9, and 
the other end was connected to the downstream from the outlet of the 1st oil-separation equipment 11. The 
piping change-over valve 12 is formed in order to change the refrigerant which flows from a four way valve 2, 
and refrigerating machine oil to the passage which flows into an accumulator 8 through the 3rd actuation valve 
13, oil concentration detection equipment 10, the 1st oil recovery system 11, and the 4th actuation valve 14, 
and the piping change-over valve 12 and the passage which flows into an accumulator 8 through the bypass 
piping 15. Moreover, oil returning hole 8a is prepared in the lower part of outflow piping of the shape of a U 
tube of an accumulator 8. B is an interior unit and is equipped with the flow regulator 5 (or flow control valve 
5) and the use side heat exchanger 6. 

[0025] C is the 1st connecting piping, the end is connected with the heat-souce side heat exchanger 3 through 
the 1st actuation valve 4, and other ends are connected with the flow regulator 5. D is the 2nd connecting 
piping, the end is connected through a four way valve 2 and the 2nd actuation valve 7, and other ends are 
connected with the use side heat exchanger 6. It is installed in the distant location, the 1st connecting piping C 
and the 2nd connecting piping D connect, and heat souce A and an interior unit B form a refrigerating cycle. In 
addition, although air conditioning operation which uses the use side heat exchanger 6 as an evaporator by this 
conditioner's using HFC as a refrigerant and switching the four-way-type change-over valve 2, and heating 
operation used as a condenser are performed, since this actuation is common, explanation is omitted. 
[0026] Next, when the conditioner using CFC or HCFC updates to the conditioner using HFC according to 
superannuation etc., heat souce and an interior unit are updated to the thing for HFC, and the connecting 
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piping between heat souce A and an Jjtferior unit B shows the exchange procec^e of the conditioner of the 
gestalt of this operation which carri^H^t a reuse, without performing washin^^Wihe cleaning agent of 
dedication. CFCs or HCFG(s) which ^ffe being used for the conditioner using^^C or HCFC are collected, and 
it exchanges for the heat souce A and the interior unit B which kick the heat souce which was being used for 
the conditioner using CFC or HCFC, and an interior unit in the gestalt of this operation shown in drawin g 1 . 
The 1st connecting piping C and the 2nd connecting piping D reuse the thing of the conditioner using CFC or 
HCFC. Since heat souce A is beforehand filled up with HFC, closed, the 1st actuation valve 4 and the 2nd 
actuation valve 7 carry out vacuum suction of an interior unit B, the 1st connecting piping C, and the 2nd 
connecting piping D in the state of connection, and carry out the 1st actuation valve 4, valve opening of the 
2nd actuation valve 7, and additional restoration of HFC after that. Then, washing operation of the 1st and 2nd 
connecting piping C and D used with the conditioner using CFC or HCFC is carried out by operating the 
conditioner of the gestalt of this operation. 

[0027] Next, the contents of washing operation of the 1st and 2nd connecting piping C and D used with the 
conditioner using CFC and HCFC by operating the conditioner of the gestalt of this operation are accompanied 
and explained to drawing 1 . A drawing solid line arrow head shows the flow of the washing pattern 1, and a 
broken-line arrow head shows the flow of the washing pattern 2. First, the washing pattern 1 is explained. With 
the refrigerating machine oil for HFC, such as ester oil, the gas refrigerant of HFC of elevated-temperature 
high pressure compressed with the compressor 1 has a compressor 1 breathed out, and flows into an oil 
separator 9. 

[0028] Here, it dissociates, and the gas refrigerant of HFC and some refrigerating machine oil for HFC flow into 
the heat-souce side heat exchanger 3 through a four way valve 2, and the great portion of refrigerating 
machine oil for HFC carries out heat exchange to media, such as air and water, here, it condenses, and 
liquefies. The liquefied refrigerant flows into the 1st connecting piping C through the 1st actuation valve 4. 
When liquid cooling intermediation of HFC and the refrigerating machine oil for HFC flow the 1st connecting 
piping C The parts (the residue is called henceforth) of CFCs, such as mineral oil which remains to the 1st 
connecting piping C and which deteriorated, the refrigerating machine oil for HCFC and a chlorine compound, a 
sulfur compound, etc. It dissolves in the flowing liquid cooling intermediation of HFC and the refrigerating 
machine oil for HFC, and both flows, and according to both the shearing force by liquid cooling intermediation 
of HFC, and flow of the refrigerating machine oil for HFC, a part flows and flows into a flow regulator 5. Liquid 
cooling intermediation of HFC is decompressed to low voltage, and will be in the two phase condition of a low- 
pressure gas and a liquid, carry out heat exchange to use side media, such as air, by the use side heat 
exchanger 6, evaporate, and although gasified, here Some above-mentioned residues dissolve in the flowing 
liquid cooling intermediation of HFC and the refrigerating-machine-oil section for HFC, and it both flows, and a 
part flows according to both the shearing force by flow of the HFC refrigerant of a NI phase condition or a gas 
condition, and the refrigerating machine oil for HFC. 

[0029] Evaporating, the HFC refrigerant and the refrigerating machine oil for HFC which were gasified flow into 
the 2nd connecting piping D with the residue which remained to the 1st connecting piping C. Some residues of 
the 2nd connecting piping D dissolve in the HFC refrigerant and the refrigerating machine oil for HFC of a NI 
phase condition, and it both flows. Moreover, a part According to the shearing force by flow of the HFC 
refrigerant of a NI phase condition or a gas condition, or the refrigerating machine oil for HFC It both flows and 
flows into the 2nd actuation valve 7 pan to the 1st oil recovery system 11 through a four way valve 2, the 
piping change-over valve 12, the 3rd actuation valve 13, and oil concentration detection equipment 10 with the 
residue in the 1st connecting piping C. 

[0030] The concentration of the specific oil which was flowing with a HFC refrigerant and the refrigerating 
machine oil for HFC with oil concentration detection equipment 10, For example, it is used with the conditioner 
using CFC or HCFC, and the concentration of refrigerating machine oil, such as mineral oil which remained in 
connecting piping, can be detected. In washing operation of the connecting piping used with the conditioner 
using CFC and HCFC which used the conditioner of the gestalt of this operation When the concentration of 
the mineral oil which remains to connecting piping can be known to serial and change of the concentration 
reaches the desired value in washing operation That is, when the detection concentration of harmful 
predetermined refrigerating machine oil, such as mineral oil, becomes below a predetermined value, washing 
time amount can be completed and the effectiveness of washing operation can be raised. Moreover, in the 1st 
oil recovery system 11, it dissociates with the gas refrigerant of HFC, the refrigerating machine oil for HFC 
which dissolved the residue and the residue which flowed from the 1st connecting piping C and the 2nd 
connecting piping D is collected, and the harmful residues which remained in the connecting piping currently 
used with the conditioner using CFC or HCFC are collected. After that, the gas refrigerant of HFC flows into 
an accumulator 8 through the 4th actuation valve 14, and returns to a compressor 1. 
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[0031] After predetermined washing operation is completed, it changes from th^^ircuit which passes the 
piping change-over valve 12 through^^koncentration detection equipment the 1st oil recovery system 

11 to the circuit which passes througffhe bypass piping 15, and the usual air-conditioning operation is 
attained. In addition, the detection approach of oil concentration detection equipment 10 and the recovery 
approach of the 1st oil recovery system 11 are explained later. 

[0032] Next, the flow of the washing pattern 2 is explained. With the refrigerating machine oil for HFC, the gas 
refrigerant of HFC of elevated-temperature high pressure compressed with the compressor 1 has a 
compressor 1 breathed out, and flows into an oil separator 9. Here, the great portion of refrigerating machine 
oil for HFC is separated, and the gas refrigerant of HFC and some refrigerating machine oil for HFC flow into 
the 2nd connecting piping D through a four way valve 2 and the 2nd actuation valve 7. 
[0033] When the gas refrigerant and the refrigerating machine oil for HFC of HFC flow the 2nd connecting 
piping D, some residues which remain to the 2nd connecting piping D dissolve in the flowing refrigerating 
machine oil for HFC, it both flows, and according to both the shearing force by flow of the gas refrigerant of 
HFC, and the refrigerating machine oil for HFC, a part flows and flows into the use side heat exchanger 6. The 
refrigerant which carried out heat exchange of the gas refrigerant of HFC to the use medium, carried out 
condensation and liquefaction here, and was condensed and liquefied flows into a flow regulator 5, it is 
decompressed to low voltage here, will be in the two phase condition of a low-pressure gas and a liquid, and 
will flow into the 1st connecting piping C. 

[0034] It dissolves in the liquid cooling intermediation of HFC and the refrigerating machine oil for HFC which 
changed into the NI phase condition of a gas and a liquid, and both flows, and a part flows according to both 
the shearing force by flow of the HFC refrigerant of a NI phase condition, or the refrigerating machine oil for 
HFC, and some residues of connecting piping C are carried to the heat-souce side heat exchanger 3 through 
the 1st actuation valve 4 with the residue of connecting piping D. Here, heat exchange of the refrigerant of a 
vapor-liquid two phase condition is carried out to media, such as air and water, and it evaporates and is 
gasified. The gasified HFC refrigerant flows into the 1st oil recovery system 1 1 through a four way valve 2, the 
piping change-over valve 12, the 3rd actuation valve 13, and oil concentration detection equipment 10 with the 
refrigerating machine oil for HFC, and the residue. 

[0035] With oil concentration detection equipment 10, the concentration of the specific oil which was flowing 
with a HFC refrigerant and the refrigerating machine oil for HFC can be detected like washing operation of said 
washing pattern 1, the concentration of the mineral oil which remains to connecting piping can be known to 
serial, when the concentration reaches the desired value in washing operation, washing time amount can be 
completed, and the effectiveness of washing operation can be raised. Moreover, in the 1st oil recovery system 
1 1, it dissociates with a gas refrigerant, the refrigerating machine oil for HFC which dissolved the residue and 
the residue which flowed from the 2nd connecting piping D and the 1st connecting piping C is collected, and 
the harmful residues which remained in the connecting piping currently used with the conditioner using CFC or 
HCFC are collected. After that, the gas refrigerant of HFC flows into an accumulator 8 through the 4th 
actuation valve 14, and returns to a compressor 1. 

[0036] After predetermined washing operation is completed, it changes from the circuit which passes the 
piping change-over valve 12 through the 1st oil recovery system 11 to the circuit which passes through the 
bypass piping 15, and the usual air-conditioning operation is attained. 

[0037] In addition, a washing pattern high [ of cleaning effect ] can be chosen according to the situation of the 
connecting piping washed although, as for the vapor-liquid two phase refrigerant [ of the low-temperature low 
voltage / as for the high-pressure liquid cooling intermediation and 2nd connecting piping D, in the 1st 
connecting piping C, by the washing pattern 1, a low voltage gas refrigerant flows as mentioned above, and / 
connecting piping / C / 1st / in the washing pattern 2 ], and 2nd connecting piping D, an elevated-temperature 
high pressure gas refrigerant flows and a cleaning effect changes with washing patterns, and it can also 
combine. That is, selection of a washing pattern and combination can be taken into consideration by ** which 
can be well washed since the mineral oil which exfoliated from piping according to shearing force when a 
cleaning effect is [ for mineral oil to exist in connecting piping mostly in early stages of washing operation, and 
to carry out washing operation with a gas refrigerant early / of the rate of flow ] higher (it can wash away) and 
mineral oil also washed the minute amount by the two phase has specific gravity lighter than a refrigerant, it 
rises to surface after liquid cooling intermediation and it is carried. 

[0038] In addition, during washing operation, since the refrigerating machine oil for HFC which flowed into the 
2nd connecting piping D is separated and recovered by the 1st oil recovery system 11 from an oil separator 9, 
the refrigerating machine oil for HFC with which the compressor 1 was filled up decreases in number with the 
passage of time, but if additional restoration of the refrigerating machine oil for HFC of the amount which 
decreases in washing operation time is carried out from the time of a washing start up, it is satisfactory. 
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Moreover, by changing from the circu^^hich passes thepiping change-over v^^e 12 through oil concentration 
detection equipment 10 and the Ist^Hbcovery system 11 to the circuit whic^^Bsses through the bypass 
piping 15, after predetermined washin^^peration is completed Oil concentratio^^etection equipment 10 and 
the 1st oil recovery system 11 can be removed from the actuation valve 13 and the actuation valve 14 which 
are piping isolation equipment. Picking outside, the bottom, oil concentration detection equipment 10 and the 

I st oil recovery system 1 1 can be reused for the other products of the gestalt of this operation, and can offer 
the oil concentration detection equipment 10 of the gestalt of this operation, and the 1st oil recovery system 

I I by low cost. 

[0039] Next, oil concentration detection equipment 10 is explained. Drawin g 2 illustrates the example of oil 
concentration detection equipment 10. As for 10a, metal wire gauze-like filter 10f is prepared in the point for 
inflow piping by which a cylinder-like container and 10b were prepared in the upper part of container 10a. It is 
piping prepared in the lower part of container 10a, and bulb 10e (outflow'piping for which 10c was prepared in 
the upper part of container 10a, and 10d) is prepared in the point. 10g and 10h are scuttles which consist of 
quartz glass which penetrates the light from light source 1 0i which emits the light. Moreover, 1 0j is a detector 
which detects the transparency reinforcement of the light from light source 10L 

[0040] The gas refrigerant of HFC which flowed from inflow piping 10b, the refrigerating machine oil for HFC, 
and the residue reach filter 10f, and refrigerating machine oil, such as mineral oil contained in the refrigerating 
machine oil for HFC and the residue here, serves as foamy or an oil droplet, passes filter 10f, and falls at the 
pars basilaris ossis occipitalis of container 10a. Moreover, the gas refrigerant of HFC which passed filter 10f 
flows out from outflow piping 10c with some of refrigerating machine oil, such as mineral oil contained in the 
refrigerating machine oil for HFC, and the residue, and residues. 

[0041] The ester oil which is typical refrigerating machine oil used for the conditioner which used the HFC 
refrigerant of the gestalt of this operation The refractive index to the light whose wavelength is 540nm is 
1 .454. Again The principal component of the oil which remains to the connecting piping C currently used with 
the conditioner which used CFC and the HCFC refrigerant, and connecting piping D is refrigerating machine oil 
currently used with the conditioner which used CFC and the HCFC refrigerant. The refractive index to the light 
whose wavelength of the mineral oil which is the typical refrigerating machine oil is 540nm is 1.498. Drawin g 3 
is the relation of the refractive index to the light whose mineral oil concentration and wavelength of mixed 
liquor in ester oil are 540nm. From the relation shown in drawing, the concentration of ester oil and mineral oil 
can be known in the mixed liquor of ester oil and mineral oil by measuring the refractive index to the light 
whose wavelength of the mixed liquor is 540nm. Here, although the case where the wavelength of the light 
emitted from the light source was 540nm was shown, relation with the same said of the light of which 
wavelength emitted from the light source is realized. 

[0042] Therefore, the concentration of the ester oil in container 10a and mineral oil can be known by emitting 
the light of specific wavelength, detecting the transparency reinforcement of light in detector 10j through the 
mixed liquor of 10g of scuttles, the ester oil accumulated into container 10a, and mineral oil, and 10h of 
scuttles, and calculating the refractive index of the mixed liquor of ester oil and mineral oil from light source 
10i. 

[0043] How to calculate the refractive index is explained based on drawing 4 from the transparency 
reinforcement of the light of the mixed liquor of the ester oil accumulated into container 10a, and mineral oil. In 
drawin g 4 , the scuttle of n1 and 1 0j are the detectors which detect the reinforcement of light 10i, and a 
refractive index [ as opposed to / refractive index / the light source to which 10i emits the light of specific 
wavelength, and / as opposed to the wavelength in 10g / the wavelength in the scuttle of n1 and 10h ] is a 
refractive index [ as opposed to the wavelength in air in nO ]. Moreover, 10k, 101., 10m, and 10n are 101. of 
interfaces with the mixed liquor of air, 10g [ of scuttles ] interface 10k, 10g of scuttles and the refrigerating 
machine oil for HFC, and mineral oil, 10m of the mixture of the refrigerating machine oil for HFC, and mineral 
oil, and 10h [ of scuttles ] interfaces, and 10n of interfaces with 10h of scuttles, and air. 

[0044] When the absorption to the light of a certain wavelength is small enough and the refractive index to the 
light of the wavelength generally lets the light pass in a different medium from na and nb, the permeability T of 
a transmitted light is as follows. 

T=(4nanb)/(na+nb)2 [0045] Therefore, the permeability T of the light of the wavelength which the transparency 
reinforcement of the light of the wavelength will decrease according to an upper type by interface 10k, 101. of 
interfaces, 10m of interfaces, and 10n of interfaces if the light of a certain wavelength is emitted from light 
source 1 0i as shown in drawin g 4 , and is detected in detector 1 0j is as follows. 

T={(4nzero n1) /(n0+n1)2}2x {(4none n2) /(n1+n2) 2} 2 [0046] Here, since nO is the refractive index of the air 
over the light of the wavelength, it is a known value, and n1 can ask for the refractive index n2 of the mixed 
liquor of ester oil and mineral oil by using the scuttle of the known ingredient of a refractive index to the light 
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of the wavelength. 

[0047] Thus, the light of specific wa^^^igth is emitted from light source 10i F ^^fcermeability of the light of 
the wavelength is detected by detec^^lOj, it is possible to ask for the refractive index n2 of the mixed liquor 
of ester oil and mineral oil, and the mineral oil concentration in ester oil as shown in drawing 3 , and the 
concentration of the mineral oil in the oil accumulated in container 10a from the relation of a refractive index 
can be known. 

[0048] Thus, the concentration of oils, such as mineral oil, is detectable by measuring the permeability of 
through and mixed liquor for the light of specific wavelength, and calculating a refractive index in the mixed 
liquor of the refrigerating machine oil for HFC, and mineral oil. Here, although the case where the light emitted 
from the light source was the light was explained, the light emitted from the light source may be which light, 
such as infrared radiation and ultraviolet rays, and can detect the concentration of oils, such as mineral oil, 
similarly by using the detector corresponding to it. Moreover, although the detection means of the mineral oil 
concentration in the mixed liquor of ester oil and mineral oil was shown here, the concentration of mixed oil is 
detectable similarly about the mixed liquor of the oil of other components. 

[0049] Moreover, ester oil and mineral oil which were accumulated into container 10a from bulb 10e can be 
discharged. After discharging these ester oil and mineral oil that were accumulated, the concentration of the 
ester oil collected further and mineral oil is detectable. If the mineral oil concentration collected after washing 
operation of fixed time amount can be detected with high degree of accuracy and the concentration of mineral 
oil has become below desired value, washing operation can be completed and shortening of the time amount of 
washing operation can be attained. 

[0050] Next, the 1st oil recovery system 1 1 is explained. Drawing 5 illustrates the example of the 1st oil 
recovery system 1 1. A cylinder-like container and 11b are inflow piping by which outflow piping and 1 1c were 
prepared in the lower part of container 1 1a, and, as for 1 1a, 1 1d of pinholes by which an inflow is injected 
downward is prepared in the point. 11e and 1 1i are filters which are pore members, it is formed with a sintered 
metal and, as for the gap of Filters 11e and 11i, the solid particulate of the magnitude beyond this cannot pass 
Filters 11e and 11i by about 10 microns. 11f is fiber made from polypropylene, 11g is activated carbon and 
these are adsorption members. It is a filter for preventing the outflow of activated carbon, and 1 1 h consists of 
glass wool. Although the 1st filter equipment is constituted from pore membere [ 11 ] and 11i, adsorption 
memberf [11] and 1 1 g, and filter 1 1 h, if adsorption members [ 1 1f and 1 1 g ] one side is arranged between 
pore member 1 1e and 1 1i at least, the role of the 1st filter will be played. 

[0051] The residue in the HFC refrigerant which flowed from inflow piping 1 1c, the refrigerating machine oil for 
HFC, and connecting piping flows so that it may be injected toward a container 11a lower part from 1 1d of 
pinholes. The oil droplet of the residue in connecting piping, such as refrigerating machine oil for HFC sprayed 
on container 11a and mineral oil, piles up in the pars basilaris ossis occipitalis of container 11a, and is 
separated with a gas refrigerant. Here, some solid foreign matters contained in the residue in connecting piping 
precipitate with the refrigerating machine oil for HFC, mineral oil, etc. 

[0052] The residues which were not able to precipitate at the pars basilaris ossis occipitalis of container 1 1a, 
such as refrigerating machine oil for HFC and mineral oil, go up the inside of container 11a with HFC, and reach 
filter 11e. Here, magnitude cannot pass a particle 10 microns or more. The residue in HFC which passed filter 
11e f the refrigerating machine oil for HFC, and connecting piping C and D reaches adsorption material 11f. 
[0053] 1 1f of adsorption members which are fiber made from polypropylene is oleophilic, and they adsorb oil, 
such as refrigerating machine oil for HFC, and mineral oil contained in the residue in connecting piping C and D. 
Moreover, the chlorine compound and sulfur compound which are dissolving into oils, such as mineral oil, are 
removable. Furthermore, some solid foreign matters contained in the residue in connecting piping are adsorbed 
by 1 1f of adsorption members. 

[0054] HFC which penetrated 1 1f of adsorption members and the refrigerating machine oil for HFC, mineral oil, 
etc. reach to 1 1g of activated carbon. 1 1f of activated carbon has a vast specific surface area and pore 
structure, and it adsorbs the refrigerating machine oil for HFC, mineral oil, etc. 11g of activated carbon has the 
property to adsorb a nonpolar molecule rather, rather than the polar molecule, and the mineral oil which is a 
non-polarity is adsorbed more nearly alternatively. 

[0055] Furthermore, 11g of activated carbon adsorbs the harmful chlorine compound and harmful sulfur 
compound which remain in connecting piping. Drawing 6 shows the adsorption engine performance of the 
chlorine compound by activated carbon, an axis of ordinate shows the chlorine compound amount of adsorption 
per unit activated carbon, and the axis of abscissa shows the concentration of a chlorine compound. Here, 
although the adsorption property over the chlorine compound of activated carbon was shown, it has the 
adsorption engine performance with the same said of a sulfur compound. Thus, by using 11g of activated 
carbon, harmful oil, a chlorine compound, and ************ can be made to adsorb, and an injurious ingredient 
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can be removed efficiently. 

[0056] HFC which penetrated 11g ol^Mvated carbon arrives at the upper pa^^container 11a through filter 
1 1h and filter 1 1i, and flows out from outflow piping 11b. In addition, even if it uSs the 2nd (it indicates in 
gestalt 2 of operation) below-mentioned oil recovery system instead of the 1st aforementioned oil recovery 
system as an oil recovery system, the almost same effectiveness is acquired. That is, the 1st oil recovery 
system and the 2nd oil recovery system may be exchanged mutually. 

[0057] Although the fiber made from polypropylene which is fibrous adsorption material as 1 1f of adsorption 
members was used in this 1st oil recovery system, the same effectiveness is expectable even if it, in addition 
to this, uses fibrous adsorption material, such as cellulose fiber, nylon fiber, polyester fiber, and glass wool, as 
an adsorption member. 

[0058] Furthermore, in order to wash and collect efficiently the residues which remain in the 1st connecting 
piping C and the 2nd connecting piping D, the component which has a cleaning effect in the refrigerant circuit 
of the gestalt of this operation may be added, washing operation may be carried out, it can dissociate and 
adsorption material 1 1f and 1 1g of activated carbon can recover the component which was added in such a 
case. 

[0059] As mentioned above, by installing oil concentration detection equipment 10 and the 1st oil recovery 
system 1 1 in a refrigerant circuit The harmful oil which remains to the 1st connecting piping C and the 2nd 
connecting piping D, a chlorine compound, Are complicated in the 1st and 2nd connecting piping C and D which 
could separate and collect sulfur compounds etc., could detect the specific oil concentration in a refrigerant 
circuit, and was used with the refrigerating cycle equipment using CFC and a HCFC system refrigerant. Long 
duration is required and activity cost offers the refrigerating cycle equipment which can be used without 
performing washing by the high penetrant remover of dedication and which used a refrigerant which is [ HFC ] 
different. In addition, the 1st oil recovery system establishes space in the adsorption member upper part and 
the lower part in a container, and makes it the structure which does not require dynamic pressure for an 
adsorption member. Since it is easy to adsorb so that contact time with an oil etc. is long, an adsorption 
member (especially activated carbon) establishes space in an inflow part, and reduces the rate of flow, and he 
is trying to flow into an adsorption member (after making it stabilized). When a cylinder container is used, a 
path comes size, the forge-fire rate of flow becomes slow, and adsorption effectiveness becomes good. 
Moreover, an oil droplet is separable from a refrigerant by putting in inflow piping 1 1c to the interior of a 
container, preparing 1 1d of openings downward and applying the oil droplet which flowed to a container wall. 
Moreover, it is considering as the structure of accumulating an oil in the container lower part, below the 
adsorption member by preparing inflow piping opening in the container lower part, and preparing opening of 
outflow piping in the container upper part above an adsorption member. Then, the oil which came out of 
inhalant canal opening of the container lower part collects on the lower part of a container, can decrease the 
mineral oil which goes up the inside of a container with a refrigerant gas, and does not need a superfluous 
adsorption member. Moreover, although the gestalt of this operation showed the example which connected oil 
concentration detection equipment 10 and the 1st oil recovery system 1 1 to this order at the serial Between 
the 3rd actuation valve 13 and the 4th actuation valve 14, piping connection is made or the 1st oil recovery 
system 11 is connected to juxtaposition through piping which bypasses oil concentration detection equipment 
10, and only when detecting oil concentration with a closing motion valve, you may make it oil concentration 
detection equipment 10 pour a refrigerant etc. 

[0060] With the gestalt of this operation, about the installation of the 1st oil recovery system 11 Although 
piping between the four way valves 2 and accumulator 8 inlet ports which switch refrigerant flow as mentioned 
above is the most desirable In addition, piping of the vestibule of the outlet of the use side heat exchanger 6 
used as piping or the evaporator of a vestibule of a compressor 1 from the outlet of a four way valve 2, and 
the piping of the vestibule of a compressor 1 and the heat-source side heat exchanger 3 further used as an 
evaporator to the compressor 1 To be (however, removing the 2nd connecting piping naturally), and what is 
necessary is just the location where a refrigerant condition is mainly concerned with a gas condition in short. 
When it considers as piping of the vestibule of a compressor 1 as an evaporator from the outlet of the heat- 
source side heat exchanger 3 using the installation of the 1st oil recovery system 1 1 When washing operation 
is performed from the washing pattern 2 and it considers as piping of the vestibule of a compressor 1 from the 
outlet of the use side heat exchanger 6 using an installation as an evaporator The refrigerant which contained 
the residue by carrying out from the washing pattern 1 can return to a compressor 1, after going via the 1st oil 
recovery system 1 1. the bad influence to a compressor can be lost (a ** — the same is said of the 2nd oil 
recovery system 16 of the gestalt 2 of the below-mentioned operation about the installation of the 1st oil 
recovery system 11). Moreover, although the gestalt of this operation indicated the refrigerating cycle in which 
both heating operations (let the heat-souce side heat exchanger 3 be an evaporator) which use refrigerant 



file://C:¥Documents%20and%20Settings¥mmckeever¥My%20Documents¥JPOEn¥JP-A-2001-41... 11/18/2004 



JP-A-2001-41613 



Page 1 2 of 1 9 



flow as air conditioning operation which uses the change side and use side hea^gxchanger 6 as an evaporator, 
and a condenser by the four way va|^B which is a change-over valve are po^^K, this technique can apply 
the use side heat exchanger 6 withoi^^ne aforementioned change-over valve ^^he refrigerating cycle only 
for air conditionings used only as an evaporator, for example. In this case, washing operation is set to the 
washing pattern 1 which was naturally in agreement with the refrigerant flow of said refrigerating cycle, or 2 
(also in the gestalt 2 of the below-mentioned operation, the same is said of this case). Moreover, although the 
example to which one interior unit B was connected was explained, it cannot be overemphasized that the same 
effectiveness is done so also with the conditioner by which two or more interior units B were connected to 
juxtaposition or a serial. Moreover, even if the ice thermal storage tub and the water heat storage tank are 
installed in the heat-souce side heat exchanger 3, a serial, or juxtaposition, it is clear to do the same 
effectiveness so. Moreover, it is clear that heat souce A does the same effectiveness so also in the 
conditioner connected to two or more set juxtaposition. Moreover, although the gestalt of this operation 
explained the air conditioning system, effectiveness with the same said of a refrigerator or a chiller is acquired. 

[0061] When an ether oil, ester oil, or an alkylbenzene oil is especially used as refrigerating machine oil, The 
1st existing connecting piping C which was being used for these refrigerating machine oil with the conditioner 
which used CFC which is the 1st existing refrigerant, and HCFC Since the mineral oil which is refrigerating 
machine oil of the conditioner which used CFC and HCFC which remains to the 2nd connecting piping D does 
not dissolve, When using the 1st connecting piping C which was being used with the conditioner which used 
CFC and HCFC, and the 2nd connecting piping D, it sets to the refrigerating cycle of a conditioner. The mineral 
oil which is the residue may dissociate, it may have a bad influence on a refrigerating cycle, sufficient washing 
is required, and especially washing operation by the conditioner of the gestalt of this operation is effective. 
Moreover, it sets to the conditioner using the hydro fluorocarbon, the hydrocarbon, the ammonia, or the carbon 
dioxide which is the 2nd refrigerant newly used as a refrigerant. The 1st connecting piping C which was being 
used with the conditioner which used CFC and HCFC It is hard to dissolve mineral oil and the chlorine-based 
compound which remain to the 2nd connecting piping D, and a sulfur system compound in the refrigerant of 
hydro fluorocarbon, a hydrocarbon, ammonia, or a carbon dioxide. It may have a bad influence on a refrigerating 
cycle, sufficient washing is required, and especially washing operation by the refrigerant by the conditioner of 
the gestalt of this operation used newly and its refrigerating machine oil is effective. 
[0062] Gestalt 2. drawing 7 of operation is drawing showing the refrigerant circuit of a conditioner as an 
example of the refrigerating cycle equipment by the gestalt 2 of implementation of this invention. In drawing 7 , 
since sign B-D, 1-9, 12-15, and 9a are the same as that of the gestalt 1 of operation, they omit detailed 
explanation. In drawin g 7 , E is heat souce, 16 is the 2nd oil recovery system, and the 2nd oil recovery system 
16 is formed through the 3rd actuation valve 13 and the 4th actuation valve 14, respectively between the four 
way valve 2 and the accumulator 8. 

[0063] Moreover, the continuous-line arrow head in drawing shows the flow of the washing pattern 1, a 
broken-line arrow head shows the flow of the washing pattern 2, and since it is the same washing pattern as 
the gestalt 1 of operation, detailed explanation is omitted. 

[0064] The 2nd oil recovery system 16 is explained. Drawi ng 8 illustrates the 2nd oil recovery system 16. Metal 
filter 16f of the shape of a wire gauze whose 16a is the 2nd filter equipment at a point for inflow piping by 
which a cylinder-like container and 16b were prepared in the upper part of container 16a is prepared. It is 
piping prepared in the lower part of container 16a, and bulb 16e (outflow piping for which 16c was prepared in 
the upper part of container 16a, and 16d) is prepared in the point. 16g is a rubber demarcation membrane 
which is the refrigerating-machine-oil separation member installed in the container 16a inside. 
[0065] The HFC gas refrigerant which flowed from inflow piping 16b, the refrigerating machine oil for HFC, and 
the residue reach filter 16f, they serve as that the refrigerating machine oil for HFC and mineral oil are foamy, 
or an oil droplet, pass filter 16f, and result in 16g of rubber demarcation membranes here. 

[0066] A rubber demarcation membrane penetrates the liquid below magnitude with a fixed molecular size. The 
molecular weight of the principal component of mineral oil is about 200-600, since the molecular weight of the 
principal component of the refrigerating-machine-oil ester oil for typical HFC is about 700-800, by using 11g of 
rubber demarcation membranes which can pass a with a molecular weight of 650 or less component, only 
mineral oil can pass 1 1g of rubber demarcation membranes, and it is accumulated in the pars basilaris ossis 
occipitalis of a container 16. Some ester oil which cannot pass 1 1g of rubber demarcation membranes flows 
out from outflow piping 16c with a HFC gas refrigerant, and a part piles up on 16g of rubber demarcation 
membranes. 

[0067] Thus, a HFC refrigerant, the refrigerating machine oil for HFC, and mineral oil are separated inside 
container 16a. Moreover, the mineral oil accumulated in the container 16a pars basilaris ossis occipitalis is 
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recoverable by opening bulb 16e thro^h 16d of piping. 

[0068] Thus, molecular size can sep^^k and collect the mineral oil below fix^^»gnitude etc. alternatively by 
choosing a rubber demarcation membrane. 

[0069] As mentioned above, by installing the 2nd oil recovery system 16 in a refrigerant circuit Are 
complicated in the connecting piping which could separate and collect efficiently oil, such as harmful mineral oil 
which remains to the 1st connecting piping C and the 2nd connecting piping D, and was used with the 
refrigerating cycle equipment using CFC and a HCFC system refrigerant. Long duration is required and activity 
cost offers the refrigerating cycle equipment which can be used without performing washing by the high 
penetrant remover of dedication and which used a refrigerant which is [ HFC ] different. 

[0070] With the gestalt of this operation, although the example of the 2nd oil recovery system was shown as 
an oil recovery system, even if it uses the 1st oil recovery system indicated with the gestalt 1 of said 
operation instead of the 2nd oil recovery system, in the gestalt 1 of the aforementioned operation, the 2nd oil 
recovery system may be used instead of the 1st oil recovery system. Moreover, although the gestalt of this 
operation explained the example to which one interior unit B was connected, it cannot be overemphasized that 
the same effectiveness is done so also with the conditioner by which two or more interior units B were 
connected to juxtaposition or a serial. Moreover, even if the ice thermal storage tub and the water heat 
storage tank are installed in the heat-souce side heat exchanger 3, a serial, or juxtaposition, it is clear to do 
the same effectiveness so. Moreover, it is clear that heat souce A does the same effectiveness so also in the 
conditioner connected to two or more set juxtaposition. Moreover, although the gestalt of this operation 
explained the air conditioning system, effectiveness with the same said of a refrigerator or a chiller is acquired. 



[0071] When an ether oil, ester oil, or an alkylbenzene oil is especially used as refrigerating machine oil, Since 
the mineral oil which is refrigerating machine oil of the conditioner which used CFC and HCFC which remains 
to the 1st connecting piping C which was being used with the conditioner which used CFC and HCFC, and the 
2nd connecting piping D does not dissolve in these refrigerating machine oil, When using the 1st connecting 
piping C which was being used with the conditioner which used CFC and HCFC, and the 2nd connecting piping 
D, it sets to the refrigerating cycle of a conditioner. The mineral oil which is the residue may dissociate, it may 
have a bad influence on a refrigerating cycle, sufficient washing is required, and especially washing operation by 
the conditioner of the gestalt of this operation is effective. Moreover, it sets to the conditioner using hydro 
fluorocarbon, a hydrocarbon, ammonia, or a carbon dioxide as a refrigerant. The 1st connecting piping C which 
was being used with the conditioner which used CFC and HCFC It is hard to dissolve mineral oil and the 
chlorine-based compound which remain to the 2nd connecting piping D, and a sulfur system compound in the 
refrigerant of hydro fluorocarbon, a hydrocarbon, ammonia, or a carbon dioxide. It may have a bad influence on 
a refrigerating cycle, sufficient washing is required, and especially washing operation by the conditioner of the 
gestalt of this operation is effective. 
[0072] 

[Effect of the Invention] Since this invention is constituted as mentioned above, the following effectiveness is 
done so. The refrigerating cycle equipment by invention of claim 1 of this application The heat souce which 
made piping connection of a compressor, the heat-source side heat exchanger, etc., and the interior unit which 
made piping connection of a flow regulator, the use side heat exchanger, etc., In refrigerating cycle equipment 
equipped with the 1st connecting piping and 2nd connecting piping which connect said heat souce and said 
interior unit For piping between the inlet ports of said compressor, from the outlet of said heat-source side 
heat exchanger used as an evaporator, or said use side heat exchanger The 1st oil recovery system which has 
the 1st filter equipment which has arranged the adsorption member between pore members, Or since it had the 
2nd filter equipment prepared in inflow piping opening, and the 2nd oil recovery system which has a 
refrigerating-machine-oil separation member Even if it uses an established thing for the 1st connecting piping 
and 2nd connecting piping of a refrigerating cycle and changes a refrigerant and the refrigerating machine oil 
for the refrigerants into a new thing Separation recovery can be carried out from the refrigerant gas after the 
residue resulting from the refrigerant and refrigerating machine oil before modification of the 1st established 
connecting piping and the 2nd connecting piping changing in the 1st oil recovery system or the 2nd oil 
recovery system, especially — an adsorption member and a refrigerating-machine-oil separation member — 
the refrigerating machine oil before modification — respectively — adsorption treatment — transparency 
removal can be carried out and the harmful nature of established piping can be reduced. 

[0073] Moreover, in invention of claim 1, since the adsorption member of the 1st filter equipment of said 1st oil 
recovery system used the refrigerating cycle equipment by invention of claim 2 as activated carbon, it can 
carry out adsorption treatment of the chlorine compound and sulfur compound which the refrigerant which the 
adsorption treatment of the mineral oil used for the refrigerant containing chlorine can be carried out, and 
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contains chlorine deteriorates, and ar^^roduced. 

[0074] Moreover, in invention of claid^psince the adsorption member of the l^Hter equipment of said 1st oil 
recovery system made the refrigerating cycle equipment by invention of claim^^ibrous adsorption material, it 
can carry out adsorption treatment of the mineral oil used for the refrigerant containing chlorine. Moreover, the 
adsorption treatment of the chlorine compound and sulfur compound which are dissolving into an oil can be 
carried out. 

[0075] Moreover, the refrigerating cycle equipment by invention of claim 4 In invention of claim 1, claim 2, or 
claim 3 said 1st oil recovery system Since it had the container which holds said 1st filter equipment, opening 
of inflow piping prepared in said container lower part, and opening of outflow piping prepared in said container 
upper part and had said 1st filter equipment between said double door regio oralis The oil which came out of 
inhalant canal opening of the container lower part collects on the lower part of a container, can decrease the 
mineral oil which goes up the inside of a container with a refrigerant gas, and does not need a superfluous 
adsorption member, but is adsorbed certainly, and separation removal is carried out from a refrigerant gas. 
[0076] Moreover, since the refrigerating cycle equipment by invention of claim 5 is set to invention of claim 1 
and penetrates the following [ magnitude predetermined / member / of said 2nd oil recovery system / 
refrigerating-machine-oil separation / in the molecular size of a fluid ], it separates bigger ester oil than that 
of a molecule, and mineral oil smaller than that of a molecule, and can carry out separation removal of the 
refrigerating machine oil with the harmful refrigerating machine oil with which molecular weight differs so that 
mineral oil can be removed, for example. 

[0077] Moreover, the refrigerating cycle equipment by invention of claim 6 The oil concentration detection 
equipment which detects the oil concentration of the predetermined refrigerating machine oil prepared in piping 
between the inlet ports of said compressor with said oil recovery system in invention of any 1 term of claim 1 
to claim 5 from the outlet of said heat-source side heat exchanger used as an evaporator, or said use side 
heat exchanger, It has bypass piping which bypasses said oil concentration detection equipment connected 
through the piping switching unit, and said oil recovery system. Since the flow of a refrigerant etc. is switched 
to said bypass piping side with said piping switching unit from piping by the side of said oil concentration 
detection equipment and said oil recovery system when the detection concentration of the predetermined 
refrigerating machine oil of said oil concentration detection equipment becomes below a predetermined value It 
can know that washing of predetermined refrigerating machine oil harmful to refrigerating cycle equipment was 
completed, and passage resistance of a refrigerating cycle can be reduced by switching piping for which a 
refrigerant etc. flows to bypass piping. 

[0078] Moreover, the refrigerating cycle equipment by invention of claim 7 In invention of claim 6, for piping 
which connects said oil concentration detection equipment and said oil recovery system When the upstream 
and the downstream of said both equipments are equipped with piping isolation equipment, respectively and the 
detection concentration of the predetermined refrigerating machine oil of said oil concentration detection 
equipment becomes below a predetermined value Since the flow of a refrigerant etc. is separated with said 
piping switching unit and said oil concentration detection equipment and said oil recovery system are 
separated from piping by the side of said oil concentration detection equipment and said oil recovery system 
with a change and said piping isolation equipment to said bypass piping side In addition to the effect of the 
invention of claim 6, oil concentration detection equipment and an oil recovery system can be used for washing 
at the time of renewal of the refrigerating cycle which uses other established piping. 

[0079] Moreover, the refrigerating cycle equipment by invention of claim 8 The heat souce which made piping 
connection of a compressor, the heat-source side heat exchanger, etc., and the interior unit which made piping 
connection of a flow regulator, the use side heat exchanger, etc., In refrigerating cycle equipment equipped 
with the 1st connecting piping and 2nd connecting piping which connect said heat souce and said interior unit 
Piping between the inlet ports of said compressor is equipped with an oil recovery system from the outlet of 
said heat-source side heat exchanger used as an evaporator, or said use side heat exchanger. By the 
refrigerating cycle which uses the thing of the 1st existing refrigerant and updates newly said the 1st 
connecting piping and said 2nd connecting piping to the thing for the 2nd refrigerant using said heat souce and 
said interior unit Since washing operation of said the 1st connecting piping and 2nd connecting piping is carried 
out using said 2nd refrigerant and its refrigerating machine oil By washing by the 2nd refrigerant which does 
not have to be complicated, does not have to require long duration, does not have to carry out washing by the 
cleaning agent of high dedication of activity cost, and is used newly, and its refrigerating machine oil An oil 
recovery system separates and removes the residue resulting from the 1 st refrigerant which was being used 
before and its refrigerating machine oil, and operation of refrigerating cycle equipment is attained as it is. 
[0080] Moreover, in invention of claim 8, since hydro fluorocarbon, a hydrocarbon, ammonia, or a carbon 
dioxide is used for the refrigerating cycle equipment by invention of claim 9 as said 2nd refrigerant, it can 
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remove the harmful oil which is not di^plved in these refrigerants, a chlorine cM^pound, and a sulfur 
compound. 

[0081] Moreover, in invention of clairrffii since an ether oil, ester oil, or an alkyiranzene oil is used for the 
refrigerating cycle equipment by invention of claim 10 as said refrigerating machine oil, it can remove the 
harmful oil which is not dissolved in these refrigerating machine oil, a chlorine compound, and a sulfur 
compound. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[D rawing 1] Drawing showing the refrigerant circuit of a conditioner as an example of the refrigerating cycle 
equipment by the gestalt 1 of implementation of this invention. 

[Drawing 2] Drawing having shown the oil concentration detection equipment of the gestalt 1 of implementation 
of this invention. 

[Drawing 3] Drawing having shown the relation of the refractive index to the mineral oil concentration of the 
refrigerating machine oil for HFC of the gestalt 1 of implementation of this invention. 

[ Drawing 4] Drawing as for which the refrigerating machine oil for HFC of the oil concentration detection 
equipment of the gestalt 1 of implementation of this invention and mineral oil mixture carried out refractometry 

[ Drawin g 5] Drawing having shown the 1st oil recovery system of the gestalt 1 of implementation of this 
invention. 

[Drawing 6] Drawing having shown the adsorption engine performance of the chlorine compound by the 
activated carbon of the 1st oil recovery system of the gestalt 1 of implementation of this invention. 
[Drawing 7] Drawing showing the refrigerant circuit of a conditioner as an example of the refrigerating cycle 
equipment by the gestalt 2 of implementation of this invention. 

[D raw i n g 8] Drawing having shown the 2nd oil recovery system of the gestalt 2 of implementation of this 
invention. 

[Drawing 9] Drawing showing the refrigerant circuit of the conventional air conditioning. 
[Description of Notations] 

A Heat souce B Interior unit C The 1st connecting piping D The 2nd connecting piping, E Heat souce 1 
Compressor 2 Change-over valve 3 Heat-souce side heat exchanger, 5 Flow regulator 6 Use side heat 
exchanger 10 Oil concentration detection equipment, 11 The 1st oil recovery system and 16 2nd oil recovery 
system 8 Accumulator, 11a A container, 1 1 d Opening 11e Pore member, 1 1f Adsorption member (non-[ made 
from a propylene ] ****) 11g Adsorption member (activated carbon), 11i Pore member 12 Piping switching unit 
13 14 Piping isolation equipment 15 Bypass piping It is the 2nd filter equipment 16f. 16g Refrigerating- 
machine-oil separation member. 
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[Drawing 7] 




[ Drawin g 9] 
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8 a*«Ktf e>tirt»4. BttSrt«-r*o. assists 

5 <ft£l>»iftSHS&5) . ac^PJffl«IJ«lSaMI6* 

[0 02 5] C B. mi ©S^IB«-C* «D . 
JKlffi«Mli|9K5iM 3 4*1 <Mlf¥* 4 *^ L T W»3 
30 n. «©-««i!(E«a»S5£ft«S3tl-CC>S. DB. 
*2©^IB i gr$>0. *©— S8BE*^2 402 ©» 

^iffiggBM i 1 1 H F C ^ftl>, 0**08^2 

xmm-r^m^m, tit. mtis^tux&m-r zmm 

40 

[0 02 6] ^tC. CFC^>HCFC5rMrj/c^Mia*D 
iia^«^{C«t 0 H F C£{g*>£«t)lfa^B(CHfr 
T-5tS^(C. r»jl8ttiSrt19liBHFCffl©fc©{cBK 
I/. *ii®tiA<!:^rt^BP^©SMiB i gB#ffl©?5fe^S'JCC 

IWP*B©^aft#«*5Vj-. CFC^HCFC4ffiofc 
^MiSW^atCflgffl U -C^fcC F C S Id* H C F C 40 
iKU C F C^HC F C4f ofc^MggKftfflL 
X^lcmM&tWfoMZm 1 (C7n-rc©Hffi©Ji5SS«:w 

50 zmmmA ii«BK$fet^„ * 1 (ommmmc t 



m 2 ©js&e« d » c f c ^ h c f c -> tc£m®m 

mS<Di><DZftMm?2>. g^tiA&C«^©HFC#;*t 

iewD^SM«^-c*^i#u. -&©«. no»^ 

4if2 ©^ffc^f 7 i H F C (Dmm%m&m&-? 
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igi-cttfflofcjBi. *2©aa»E«c. D©i5fei*aiK© 

-Cffiffl £ tl/ciSSiftffi© HFC©*'^ ixf-;i/tt 

[0028] c ct, h f cmftwmsmxmifMs 20 
n. hfc ©^^m*j J;ytf oh f cffl^affitt 

• *fc£©«W<fcJ»^LTiMUK{tr 

-a. «{ti/fc»««. si 1 ©a^*4 *gr» 1 omm 
1 ©ig&sse* c s t & cc. mi ©8^13 

fPC{CJ8iaorc»S^bLfcttj*«©CFC^HCFC 

mvttfo-r) ©— su«. astt-r-sHFcc^^fcj:!^ 

HFCffl^iStSttK^PL/. ^(CSSti. *fc-»ttHF 30 
C©fg^*sJ:0*H F Cffl^i«tStt©flSStlCcJ;4^Bf 

*(c«t^. fttc^n. ittissESs^a&A-rs. cc-c 

HF C©iSJ*JKB(SIE*-C«EE3ti-CfilI©a#ijK* 
© - ffitfMR i ft 0 . *IflMB*B£»S 6 T^Mft i"©*OT 

©— as«. ssati-r^HFcw^jfiifc.fcc/HFCffl^ 

#*««©H F CMfciCfH F Cffli^Wtitt©^tttC 

iS^K^JtciO. Sienna. 

cffl»an«tt«, *i©a»E*c«:«aori>fcgiB 

tttftK»2©88H3*DKi*A-r*. *2©&Slie«r 
D©»B*J©— ffitt. ~tBtftg©H F C»«f H FCffl 

fcH*'^WHF C^-^H F Cffl^i*^ift©iJ£U)«: 
iStSABWjitJ:*). *tcS£n. All ©JftHffiMfCrt© 
^St t *{Cf 2 0^ 7 S 2 . lE^gl 

#i2. m 3 ©^cp# 1 3 . mgfflkftigim. 1 o 

9i©ttiatt£S 1 l'NtAT*. 
[003 0] ttttfttt^SS 1 0 Ttt. H F CteSS^H 50 



#i2 0 0 1-41613 
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Fcffl»a«ttt*«:iattiri»fc«5e©tt^©«ie. m 
^cfc^hc f c^m^tc^msnums-cmms 
n. s»E**K«aoTt>fc*Hft9©^»«tt©«K 
*«»-c*, c©sas©»«©3gswflBKa*«fflL 

fc. CFC^HCFCfc&ofc^UBfflgH-Cte/Bl/fc 

S*lKS©i5fejWnSK:*jt>r. «KE«k:jsbI/T«,»* 
iHft*©i*ffi*jKXtc*o* ci*s-ct . *©«fi©£ft 

^©W^ft^©^i*tStt©^tH?*K^«fiiWTi ft 

©*»****£ Ci mvDWmto&M. 
1 1TB, t£i©J^I5SC*s<J:C£8l2©J&&BaeDJ:r> 
SKA l,fc8B«»te<fc J>'g|B<f??£?§fl?L.fcH F CAiftftA 
HFC©#*ftJ«<!:#tti**i> iHURSn, CFC 

^>hcfc«o ■tc-gM.mwgm.-c&m stix^ tcmm 

AU-£8-^<hjj£AU fflfSfflS 1 ^nz>* 

[0031] 3f5£©ijfei«iiK*«»T-rsi. iBWaws^ 
i 2 fcteifistfcftiisg i o . mKommimm. 1 1 
&n]s§*>p>^w^*ie i gi s &mzmi&"- m 
^©^isate^Pitiifts. ft*>\ ttiSKtfi^igi o 
©ttftdsrffi. »i©ttiaiR*«i i ©@nx*ftico^r 

[0 0 3 2] lXte : fo&^Z-->2<Z>M*i&t& B Jl'$~&° Ji 
ffitt 1 -CMS *lfc*SWEE©H FC©*'^M«H F 

SfeA-fS. CCC, HFCI»««tt©**tt^I3 
ft. HFC©^»a*»J:I^FF©HFCffl»»[«}ft 

H77#2. ^2©«^7f7?:^r^2©^BS i gD 
tcij£A-r£. 

[0 03 3] H F CCD^^teiO'HF CMIitt 
*i» 2 ©jg*!IB« D^»SttK. |g 2 ©S^iS^ D 
KJSSO-r^S^S^©— SB«. SKtt-rSHFC^iS 
tStttC^fSIL. ftCC^n. g/c— gP»HFC©^X^J» 
feiO'H F cffl^*«tt©«att«: iS^W^K: ±0 . 
ftcczfcti, jpjrawMXJSise^iaEA-r*. ccthf 

m ■ ■mtvtc^Mit, i(awB8S5's»Ao. cct® 

EES 3 tlT fi£E©«flt<t ^*© -*Btfl»£ ft 0 • 
*l ©««iB«CK;»A"r*. 
[0 034] S^ffi«C©^S!g!©— SP«. a^ijgft 
©^-ffitt^. i%^cHFC (D&tisMte MHFC m#>°& 

nmici&mv> ^tcssn. &tc—mz> -tstfc«©HF 

C?&tt(-<»HFCffl»W«ft©«a»K:j:S^K*«:<t 
0. ftcc^n. ^seD©8B«!i#«:JBi©*ft*P 

»M-tBttSI©^B. ^M-*ft £'©!«(* £!&3£&L 
r^L, **X^fTSo *'XfbL-/cHFC^tt. HF 
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[0 0 3 5 ] mamw&tm 10m wisaaM** ~ 

>l©?5fc»iHEiia«CC, HFCftl^HFCffl^lS 
[0 03 6 ] Bf)E©jJfe»jMBW»Tr * i . Kflf«Wft# 

1 2 * ffiKDttOJD^ea 1 1 *«*iai»*>6^^^^K 

ft*. 20 

[0037] ^fc, ±ta©«fc^tci5fe^^->i-c«, 

c i<zi&ui&s.<DMmr.t mm. m2<ommmm d 
ftrsa*. ft»ra«ttE«©ttKfcj£&r* st?f^m 

SC£&r££ 0 1(1*5, *HHME*fflHr«. &£E«fic 

[0 0 3 8] m&MttP. fefrJKS 9 <fc 0 W2<D 

S6»E«DCcj*ttlLfcHF Cffl»lWWft36«»a©ttia4Jl 

a*. ^aiB«iBrtKji^-r**©HFcffl?&j««tt* 
wuxtitaSB 1 0 *s £zmia>timi!&Ba. 1 1 *8* 

E*ttttlsSnrfc*aft?Fl 3*AC«lff* 
1 4 <fc 9 ttiSSt^D^S 1 0 <fc CJWiOttglJRSga 1 

O**J:tf»:tfDtt0«MEl 1 ttC©Slti©««©iWH 
«I1 OfccfcO'^lCDffilpliR^gl l^r^-T^C 



«fBB2 0 0 1 -4 1 6 1 3 
10 

[0039] ^ccc, wgg#&n£SH 1 0 te^orsMB-r 

H2«i»Sft»i8Il 0©«SrH^tfcfeOr* 
10a ttRfSfKOSS, 1 0 b teggg 1 0 a <D_LSB 

1 0 f W^ntl^o 10c«§il0aO 
±»CCR» 6ftfc«UE«, 1 0 d »S8 1 0 a ©TSP 
CCKWftftfcEttT, 9v&Wz.\X*)\>-f \ 0 e^SW6 
ntU-5 0 1 0 gfcJcO'l 0 h»pja3£**T4*jiai 

a c sfcioj »*aa 1 0 i *6©?ia*©aaisfcK«: 

[0 04 0] SfcAEei 0bJ:9jtAlfcHFC©^ 
HFCfflMM, S&SttK. 7^*1 one 

1 0 f 4140, SSI 0 aOfiSKcarPT*. 

7 1 0 f 4ij|IL//cHF C©^M», HFC 

[0 04 1] #Sat©»tt©H F C»«*«flJLfc2g« 

tt, 5 4 0 n mOoJtftM&CCit-r SJffiJf*« 1 . 4 

54r*0, *fc, CFC*5«fctfHCFC^I4ffifflb 

yt^«aifa§j8Br«ffl 5 nri^SBRE«c is <fc 

IB^g D CCggS U r C > *tt#©£J5S#tt CFCfciPHC 

54 0nmO^I«*K:j^i-SIB*r*ttl. 4 9 8 

^ e H3 ttiXf ^i*©ffii«K<!:t©IM©, iff 

fi#54 0 nm(DpJ?^iC*tT^/aJr*OW^'C*^o 

r, *oja-&«<Diftft*s5 4 o n mopitaieccjpt-rs® 

[0 0 4 2 ] 1 0 i J: o »je©*fi© 

BfflMJSl, ^ 10g, 1 0 arttcga$n/c 
^XT)\sl&tmfo<OU£iWL. /J^l 0 h^r^T^aiSl 
0 j tcr*<D3lift5SS*lfe»iL, xxf-ii/teitettcos 

[0 04 3 ] S?si o a*tcSS ^n/cx^7";uffi<tiz; 
ffi*H4«:S-3i>TifciJB-r4. S4Ccfei>r, l 0 i « 

^^/SW^n.CD/jN^, 1 0 h«^<D^SiC*f-r^> 
ISf^n^/M, 1 0 j ttnJtJbfc 1 0 i (D3£tg£t£ 
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m-C$>2>. ifc, 10 k, 10 1. 10m. lOnli^ 
Si/Ml 0 g<h<Dl?ffll 0 k. /mi OgiHFCffl 

&mmfotm&<Dm.-£Wi£coRw i o i . hfcim 
tstttiSttoiB^ji^ i o h t<onm 1 0 m. /J\^. 

1 Ohi^i©l?ffil 0 n-C*-5>„ 

[0 044] -flSffjfc:. * *«fi©#tcatf 

fcrF©<fc5iC&£. 

T= (4 n.n b ) / (n. + n.) 1 10 
[0 04 5] lfc*ht, I4(c^tJ:^c«10 i 

*>&asi&g©#*frr*<!:Wtgi o k. wnoi, 

WHOm, M10 n^%<Dmm®yt<D®ffl8Lfflfi±. 

mcistcifi-o-cmpv, tfcfcffii o j (cr^tH^n^.^- 
©&S©:)fc©2SjS*TrafcJT©J: 5(c&£„ 
T = {{4n,n,)/(n, + n 1 )'} , X{(4n 1 n 1 ) 
/ (n,+ n,) 

[0 04 6] ccr. n 0 «. *©$&©:£ tc^t-r&s 

m©/S#r^t?&6fctf>gt*n©fiI-e. n , i*-?-<Difeg©3fc 
[0 04 7] C©<fc5£. MlOi <£9#;E©)fcg© 

:>E£isu ts&usi 0 j K^o-ecigfi©:^©^**: 
im.tmifx¥><Dm&& 0 . ssioa tcsa Ltcm&tp 

[0 04 8 ] C<DJ:-5CC. H F Cfflftftttitt <httffi®& 

m%Lyfrc&z>mGic-z>i,>xmiLtcifi. ytwfrhmrz 
mmnm. $mmm<D^-rti<Dyt-c$>-?xi>&<. * 

* r-Ji-tt i JW©»^iR4>©ttttfllffi©tft»i*a4m 1/ 
ffe©)£#©tt©g£?gteooTfc[51§KS-£tt# 

©awf***ttfl5r*B-r*s. 

[0 04 9] S/c. ^Jl^l 0 ei*)§Sl 0 aF^cS 40 

©sau/ci^T-^ffli^tt^spwo^jc. 3 mtm 

iRSn*iXf-JUttJ8«fcCflHft©i«K*tftftl-r4C4*i 
r-*. — £(^©&&ra©fftK@JR3ti&tfttiil£& 
iSffi&rtfcfci-r s c <t frx % . ittt©?ss*i g^eyr 

e©isiffl©js«rtb#ia*i4. 

[0 05 0] ^K:mi©fflHIiR^g l l tc-oii-clSBa-r 
■S= 05«!£l©ffl[IliRJSgl 1 <DM&m^Ltct><DX 

11 a«P3©tt©^S. 1 1 b (iSfcWSE* . 1 1 50 



m ffl 2 0 0 1-41613 
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cBMl 1 a©TSB{C^W6nfcSf£AEe-C. SfcSsSP 

»6tin»4. 1 1 e*U:i>*l 1 i teWilWrtXtt>Z>7 
-t )1%X$,«), iffiS&m-CfimZtl. V4>l>Z\ 1 e*s 

io-'i i i amm* i o s ^a>ig-c, cn«±©A 

#j*©Bflfifr^«:7 l efcitfi l i 

fcfcu. 1 1 f :/at-b>$mit-C£>»3, 1 1 g 
C*tStt£t?*»). cft6*HR*ara*r*s. l l h»i 
tt^©*fetiJ4B5<'fc*©7 ^£-e*9, tf^X^-JU 
•cflft3ssnri»s. MRLSWtl l e. 1 1 i . eR*3BW 
1 1 f . 1 lgt^^^l lhtfe©7^l$- 
gg£lltfi£T-5>#s. 4>fc< £fc*ffl?l»»l 1 e. 1 1 i 

iwawtfswti i f . 1 1 g©— ^iBgsnrten« 
mi© ^ ^ -©s:fij««/c-r 0 

[0 0 5 1 ] SSAieSl 1 c<fc9SKAL,7tHFCf&«. 
HFCfflMitt, «*HB«tf©»B'ft«'h7t 1 ldj; 
9S3I1 1 aT#KfrfroT«M*3ft£J:5K:SISA-f 
-*>., SHI 1 atC^#ttW6nfcHFCR3?&8l«ffl. fit 
^©S*^*©jaS«J©ifiSfcfi£S 1 1 a©Jgg|5CC 

»bu ^ntsfts,, ccr. «&Be«#© 

«s«wcd*nsHJ^a«i©— h f cffl&atni 

ffl. i£ffl^4 4l>CCCC^-r?) 0 
[0 05 2] $S1 1 a©Jg§B(Cftj8L*n&#>ofcH 
F Cffl&iJSffiffl, itffl^©^g^«H F C 1 1 fc SC^g 
1 1 aft£_h#U 7 JU£ 1 1 eJCji-r-So CCf 

«. A#s#i o s ^n>«±©tft^«aift-r#ttt>. 

7^jU$1 1 e^iliSOfcHFC. HFCfflMii. 

[005 3 ] #yyu f u >mmmrc * s i i 

f li*!»tt-C& 0 . HFCffl^aitt, D 

*©»B«jK:d*n4tti*9©tt»*!»#-r5. *fc. 

*i»*-c*4. se»tc, «^Bee*©3as«j(c^*ti-5 
HJ£»»©-»fciR#a»* 1 i f cciOGK^f^ns., 

[00 54] ®«gPM 1 1 f ZmMLtcH F CfcitfH 

FCffl#sM£tt. &ffl^«ffii4j^i i g^its. ffitt 

mi 1 f BJK^:<cifc«ffi«*5j:C«ffl7L«Jft*WO. HF 

cffl^wtsffl. a£ffl^^©Sf-rSo rstt^i 1 g«@tt 

[0 05 5] $ 6«CiSttR 1 1 e tt&ttEtf tptcSSS L 

rt>ss#tt*3Wb^«i^>5it«ffc^«j*(R»-rs. 06 
t*JgfftK«:J:4««^fc^«ft©!R«f4«6%*Lfcfe©'r* 
0. Ji$#«#{4rgtt^^/c0©^lfc^5®#fi^. M 

©«BR<b^ft«:*f-ria«i$tt*sufc*. itsi-ffc^w 
(co(,»-c4>|^«©®»ttfil^WL-r^S 0 c©<t9«:t£ 
14K1 1 jtfflir'SCiKJ;!). WWJ&ffl^. SOR^b^ 
«i. 6SSS<b^!l^?:CR#?-a--5.C4*5-c#. ^M<W 



13 

[ 0 0 5 6 ] r£tts»c 1 1 g^IlUcHFCB? a )l>2 
llh, 1 i £*1-C£?i§ 1 1 a rt±a«tii 

u ssaneei i b ioesta-rSo &*. mmnsmt 

©^Sg2{Cia*8) ^2©tt0iR^g^^or4>. t2H93l«t 
fc*ft*W»6tl5. BP*. »l©ttlHlHX^g<!:02©ttlsI 

[0 05 7] C©^l©ttlIiR^g-C«©«fSP« 1 1 f 

fc#s. KSSPWiLf-?-©fl6K:H2;un-^iK«l. t-fa 

CO 05 8] 3 mi©«^ie«C*sJ:0'^2©iS 
ttESD K3»SL"Ct>S8ia»*»*S< «fe^> HURT 
•5>/ctf>5C. C©S8t©»MKD?&«iaKrtK*»»**W 

i l g tcj: 0 . mumm-c&Z. 
[0 05 9] «±©<fc -5 CC, ttfflKtt*a&B 1 0 , Jil 
©tt@jR»*l l*^MB3l«rt«:Haf-r4C4K:«t0. 

^i©s,m@2ec. m2©fi^ffieDfc^auTt.»s* 

^«@Brt©«Fffi©tt»»a**ttfti'r*. cfc, 
hc Fc^m^m^tc^m^-fp^^sfcmmutcm 

^s*ffi«-r54>©-c*-5. mi<Di8mw.gm 

#i»3gm*tea>a>6&^«j£4L,Tt,>S. BHWW* 

©T. SltA»»«:SIB*»Wr. i*J8*«iO'C (£36 

gH^fflU/cti^. g#*& 52 < 9 , 
$jsp*5ft< SiEABe'Sl 1 c*^grtSP*-C 

Atir. PfJPgBl 1 d£Tfr£K:taw. v&ALtcmm* 

ttAE*BBP»*RW. «*8WtJ:»).h»T\ SS±» 

^sio4^i©ttia«RJiai i t*c©m«:it^j(cs 

*3©*ft# 1 3 £»4©»fl£f i 1 

4M-cjfcwcciB«»ttLfco. ttii*i*jaj«aio*>w 
r. teigg&*n§£aio«. MH#rttiIflt**BairSB$ 
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[0 06 0 ] C©fSS6©ff58rc«:. Mi©ttlHlJR^S 1 
l©KB*WJf«:oi>-ctt. iJE©«fc 5 cc#«**i*«j» 
A*H*#2 4T*aAU-dr8An4©M©E«** 

*>a*i/i>*«. ^©ffifc. H^2iffiffitsi©AP©ra 
©e«. 5 6 tcsKRs <t o -cm *> mmmss&m 3 © w 

6E««i©An©lffl©IB«3ya3!S»» 4 u r ffi 5 
HfflMIR&ifcB 6 © Hi P*> 6 EffilSl© AP ©ra©BHS 
(flU »2©««E«BS*SKi<) -C*r>-C4>J:<. 

10 t,>. »l©ttHiRSIgl 1 ©f9aJ§8T*li#S&4 l/ttt 
^^MM3?8iS3©aiP*>6)E*tiai©AP©ra©E 

«,». «W»»f*3SK»SiO-C«5*Jffl«iJJ»SJ8IS6©W 

□a»6fflB*i©Aa©ra©ES£ofc*B£tt. 

* - > 1 ip 6tf 5 C 4 K J: »> OTIIfed^&tttttlli 
<DWmgm.\ l*«Sly-C*6EEB«l^R-5J:^(C 
"C#. EEtt«^©«KW*tt<-rci*Jr*4 <*»l 
©i*0iR^gl 1 ©^gtSeftc-oo^TB. f*Mi©*fe© 
ff?.^2©^2©?S(iiRilg 1 6fc-ot^rfe(5«-c$>^) . 
20 *fc. c©SD!t©ff5^-e«. «jgfc#r*sra*#FZ«:«i: 

«KMm) ©w**»pl*tt?&a[-9-^d'JKcoc>r 
f^S6 4IJ6gi L/T©*ttffl-r^^m#ffl©^aif^ 

*;nsEKfe*a*Baffl-c*5. commit, isfe^ae 
t*. a«swE»ai-9--f *ju©?&aaE*i4— aufciJfe*^ 
*->i;x.tt2<h&£ (*f f f=fea^©jQS©jf^2{c*j 

30 wcc-3t»-cattiB srt«B**3aaj*fc«as»>j«:a 
t tcimmcTKwmm^Tkmmw^ms s nr i>r «>r 

©^*4^T-5C4«W6*>-C*S. S/c. C©*if© 

7 - &eot, it: t> ISJ«©^* 3 f# 6 ft£ . 
[0 06 1 ] #CC. ^atitti Uti-fAttSfcBx 

6 ©^a^tttc J*8E#©»i©?&JBft? SSCFC^HC 

f c *m o^-cti /c^MiSffi^g-cfiOT u r 1 > /cgt^©^ 
i©k»e«c. m2©^EeD(c»a-r^>. cfc^ 

HCFC*fflC>rc»A:S»g3fllSgS©^i««tt-C*-5i£ 
tt*s^»U*l»/c8?> t CFC4>HCFC41l,>tl>fc2 

Mis«]«g-c^Grc^c^i©s^Eec. m2o>mm 

50 c©HJ6©je»©^«WBi6B«:<fc4iSlg*iI(E«W«:W 



(9) 

15 

(C:te<,>TB> C F C^HC FC^fflon^cSSifOS 
^T*ttm»^»ft£W*«m**b£«J*W KB 

[0 062] Htt©Jg«H2 . @7»> C©#&HJ©»fc© 
J&SI 2KJ: -f * )\,%m.(D—W t l/t, ^tSfa 
SIH©^j«HS84^-ra-e*-S. 07Ktel>T, flMtB 
~D. 1~9, 12-15W9att, i)l©fi.li 
|5l;®©&©-C£>S/ci?>. fp*I^lftH^4*BS-r-5o I7K 
is^X , E B&tiSBL 1 6 ra®2©iS0iR£!K'C«& 0 . 
J&2©teII|lKiiK 1 6 B, Q^2i7 + 3 .Al/-$8 
©RBtC-£ft^ttffl 3 ©»fl#F 1 3 . 3*4 ©»«£P 14 4 20 

[006 3 ] 0*©l|igl&EP#8fcii^#-> 1 © 

ifttt*. «S^en^i5fe^^->2©?j£n4^L. 

[0064] M*2©tt[5]iK£|g 1 6tCOl,i-C|ft?g-r^>o 
H 8 Blj*2©?jij[HjJ|££B 1 6?:Sil/fcfefflt*5„ 1 
6 a BRfSH*©§35. 1 6 b BSis 1 6 a ©±gp&Ci8!W 

•5^iW1*©#)lS^ -i flf 16 f &&tt*>tiX{.>2>. 1 30 
6 c tt^gg 1 6 a ©±aptCs9:W 6n/cj^Wi2e. 1 6 d 
tt$81 6a©T3WCHW6*ifcIBS"C. 5fci8»K:tt'< 
^16e»^nn>5. 16gB§gl6aflffi 

[0 06 5] mAW?gl 6 b ctDiSAl/fcHFC^'X^ 
HFCM^Mtt, gtB«K2. 7^*16 f KSiJ 

Bjftigi ftD7^^16f fcaifiU A^Stffi 1 6 
gKI^„ 40 

[006 6] 3A#gtJK«> ^©^:#S*3— 5e©*t 
SfelT©?S(*423flT4. t£te©±J&#©#T*B*5<fc 
^2 0 0~6 0 0T-&9. ft^lflHFCIBftSstitexX 
7-JUtt©^fiS^©^*B*i =k-e 700-8 0 0t*5 
/c«>. #^«6 5 0JyT©J£##iI®r#-&:JA#8Mg 
1 1 g^ffiffl-T^CiCCj;'?. $m<Dfrfrd&ftffl&l 
1 g^ffiia-C^^l 6 S ft 4. =fA»« 

mi 1 g£il5i§r*&t>xXir;Ute©— gBBHFC#X 

£t>CC*Hffi*l 6 ciO^tfiL, — 
IKR1 6 g±KfS?3TS„ 50 



^gg2 0 0 1 -4 1 6 1 3 
16 

[0 06 7] C<D<k5<<CLX, If^l 6 a©F*3§B"CH F 

eft*. HFcmftmffifotmmimmztiz. tit. 

[0 06 8] C©<fc5 8t. =fA»WK*jBJRTSCiK: 
«fc 0 . fl^©* I? 5 #—£©*: * 5 «T©aH»f * 9ft 

W(c*w*. mures*. 

[0 06 9] «±© cfc 5 K . &2©iAI3lK&X 1 6 

m\Bid&ftt>tmm-?zctt,c£<r>, »i©j£**imc. a* 
2 ©s^ieif d ccaa ur <, >z> mm* m&m<Dv&ft*n 

m£<ftt&, HMTCS, CFC, HCFC«M4ffll-> 
[0 07 0] C©*Jt©»*tr». ttEUKiSgi otm? 

2<Dmm^m.(Dm^.m i< fc#s t H?fiBSiS6©^ssrci a*s 
ur*>, BtisB©gafi©»siitc*ji»-csri©iS@iR 

^ n/c^Mtiawstg-e h mm<D$)$k*m? & c t 
fcttae?»jK:*»«M<i-is*»jiMfl*«aa« $ nt & mm 
m&ismiiici&mztitt&iniMmsi&icte^x t>mm<D 

[0 07 1] #CC. i^^tti lti-f^/ctti 
6©^i*t»ttfC»C F C^HC F C^fflC^ri^cS^IB 

ffl^g-c.^ffl ito /c^ios^iH^ c . m 2<Dmmwm 
mcm^-tz. cf c^hcf c^m^x^fc^mm 
mw<D~<§mmmx&zmzi*mMLtj:^tcib, cfc^ 
hc f c &m^x^tc£m,mftigiwx&m ox^tcmi 

piRi$|g©^i«i»--f ^^cctei»r, ^®!gj-e*-5Sas*s 

+»ft«5»3W'iWT?* 0 . c ©n^©jf^©^«i@Wil 
accisftj^jMSB^K^jar**. Milt 

BT >^r-T S fc«-BWItfa5*ffit»fc£SRfiB6iB«: 
fcb^-CB. CFC^HCFC4ffll,»ri^c^MIS«I$lg 
t?ffifflCTt^c»i©«^iB«C. ^2©S^13^D«:» 

Wn*-^>jfctt/>-f Hn*-«j<>*fcBT>- : e- 
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[0072] 

[*W©«&*] C©IB£««±©<£5K«/£3*rC<,>S 
©-C. BIT©^^***-* - *. *«©»*3S 1 <0» 

^WM3?^SX«B«fa'F'JfflWJ^^!S©WP^6B?f2 
ffiM«©APIB©E«CC »BI7LBI*t©iaiK:!R«»t#*iE 
gU/clSl©^ -f JU£ -igH%Wr-5*a©tt0iR«B. 
Xtt. «AE«BIPaBK»W3t»2©7^;l/3»-*Bi 
»»^#l»aW*«T**2©^flX*aL *«*.*: 
©r, ^<«-9-^^;u©mi©SMiB«RD : ^2©ai^lB i g 

*eti9!©fe©4fiec^ oy&mmotii&iwsi* 
nuR»scc*5t»r, gss:©^i©^es i ss.c>'^2©sii 20 

[0 07 3] gfc. f»*S2©^WcJ:S^i«-9- -Tf^ 

ssg«> fijjssiw^Bjtcfctvr. mriami©ttnnK^g 

©^i©7 ^ -««©»»8W*ftnStt&i L/c© 
T. tt3R*dtf^K«:fi[t)ti4tttt*!Bk«l»*r*. 

ft^a&iWttS**-?**. 30 
[0074] *fc. S»#3S3©»W«:J:S?*a^-f 
iSS». »*3Bu©lfeW«:fct»r. «T^i©ttI5|iRilg 

©mi©-? ■< -ms<Dmm^mmmxm.mut u 

[0 07 5 ] »*3B4©*WK:J:*^ai-^-/d»Jl/ 
SSStt. i»3fcil2Xtt!a#3i3©#69JK:*}^ 
t, BuIB*i©ffl[5iiR^g«. mismx(Dy -f^^Sg* 
iR^-TS^gi. fifiBSSSTfBteKWfc. ii(tAEe©g3 40 

pgpt. Kiasgg-hastcKwfc. sfeaiEf?©RiP8is£* 

[0 07 6] Sfc. »3^5©3^KJ:S?&J!lHf--f 

lOH^ccfct^-C. BU5Bi&2©tt[HHIXSI 
B©»»t«Mft»IB»««. iSf*©^©**;**^^© 
A* S^TF©*^*^^ £>©-?. fflZ.it. frF<D£K> 50 
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i£tt*l^*-C# S J: -5 £#*■©«& Sfc»t«tt©«* 
[0 07 7] ff^lH6©^BJ(cj:S^1f'f d^ 

iis». nwas 1 #>€>ti3fciB5 ©t,»-rn*>i«©^Bj{c 
fc^-c. iisi u-cffi^ flraa&M^&gxramiB 

MiattiiiRiigi <t fc«cRw*fc»f3e©»a«Ba©*«i« 

u fcBuiatti«jffi^*o^g t BufetennKSlg £ ^ 

£©&ai«i^tftHH*^i^ffi«T £ & -» Idffetc . 

mm. t Buffitt@jRiigffliJ©i2e*> ^aria^ ^*eswj 

MIttO®**7 l?c C i 4 SIS C , ft» 

aw- -r * ;i/©«EKa!ft*fi»t? # 

[0 07 8] 4fc. »^ 7 ©#69iCCj: -fd>;U 

sia«. is*s6©^«:*5ti-c v mtmtimmnmm. 

£ & o /c^^tc . bus BBBe^SlfiK <fc 0 &4R9©ift*i 

sfsriattigs^»«s iBiriBttHjRSiawj©BB^*> at 
(cj; 0 fiiafflrss^^p^g t mi aj&EKK^g <t *««-r 
tttH«i»«4 *fl6©eaftEflf*ffiffl-rs»»^^ 

[0 07 9] »*JS8©»W«:J:<&»J«tf^d»A 

sats. sum. 5»asflpj^3^g^*iB«^b/c^ag 
w&mTkvmxDmmim t . fc^a-^ ^ d? 

luiaftJfflffliJ#^g©EtiP*^MIBM^©APP^©SB 

eccttisiiR^g^tt^. B?riemi©Jt^ie«S(>*BSiaii2 

©&^ES£gt#©5&l©ft$©fc©£fly8U HtfiB^S 

wmRofiinBSrta i^tfu<ffi^m2 ©^«© *> © 
tcggff-rs^-y-'fd'^-e. mrta#2©^Siy t -€-©^ 
atitt^ffl^-rBuiami©Si^ieeR^2©^iee ; Sr 

©«t<^fli©!5fe^S>JiC«i:S?5t^*-r-5,^A5^< . ffU 
< ft 5»2©»«&tf*©»aitttteK: J: S^CC J; 0 , 

tstcft o r t >tcm*DifcmR cx-e ©?&a«iscceH-r s 

3«S«!*jftlliR*6B«:«fc*)»«. -e-©$S^« 

■y d7 Ju^g©«K* s ^ <t ft . 
[0080] m?m9<Dmmc&z>i%'m- -< v )\> 

mm.it. W^8©^HJ{c*J(,i-C. HUiaJfS2©#gi<!:L 
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[0 08 1 ] */c ftsfcJSl 0©|6WfcJ:4^<«-f--f ^ 

^•S©-c. ctie>©^»tSifttc^P«?o*t*W#>5:iS». 

CHiB©«*&ttW3 io 
CHI] C ©|69i©Htt©0» lie «fc -2> tfWSI-F -Y * ;U 

[ a 2 ] c ©»w©g(B«©»» l ©ift»flB**n«B* 

[13] C©^©*SS©ff^l©HFCffl^M^tt 
©ttiftatttcjft-J-SJBJr^ORI^*^ L'fci. 

[S4] c (Drnxommmm i ©tt?sst^sis© 

H F C«?%««fai&tt®^5©M#f*S'J«*iS^U/c 
0. 

[S5] c©^©saft©0Si i ©^i©tt@«tKiia *2o 
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[06] c (Dzmommomm i ©gn©ttinK£a 
[07] c <D&w<Dmmo>&i& 2 tc «fc ■s^a-tJ- -r * jl- 
[08] c (Drnxommmm 2 ©^©ttnnK^g 

[0 9] S£*©2MPW©^««[ll?S*^-r0. 
[^©ISBj] 

A JKtiRtt. B £|*i8l. C $l©&ttEe. 
D *2©Jg«IBe«. E MSttt. 1 JESt&L 2 

ttJifc#. 3 M««niJM^S. 5 ijUHSE 
g. 6 «JBfltil&£8Mg > 1 0 tt?£g[#3n£|g. 

1 1 mxowmmsm.. 1 6 nt2©»i§]Jix£^ 

8 7+»Ab-f, 11a lid !§□ 

sb. lie mumt. 1 1 f mum (^t 
u>*PR»rs) v iu ohhh* . 1 
1 i wisp**. 1 2 mmwrnms.. 13.14 
&<gwmums. 15 /<^«w, i6f 
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